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J58y A variant of a parent alpha-amylase enzyme, wherein said parehWha-amylase has an 
j amino acid sequence which has at least 80% homology to SEQ ID and wherein said 
•variant comprises deletions at positions equivalent to positions 180 and 181 in SEQ ID NO:3 
(using SEQ ID NO:3 for numbering). 

69. The variant of claim 68, wherein said parent alpha-amylase has an amino acid sequence 
Which has at least 85% homology to SEQ ID NO:3. 

70. The variant of claim 68, wherein said parent alpha-amylase has an amino acid sequence 
which has at least 90% homology to SEQ ID NO:3. 

71 . The variant of claim 68, wherein said parent alpha-amylase has an amino acid sequence 
which has at least 95% homology to SEQ ID NO:3. 

! 72. The variant of claim 68, wherein said variant further comprises amino acid substitutions 
of a cysteine at positions equivalent to positions 349 and 428 in SEQ ID NO:3. 



73/ An isolated alpha-amylase enzyme comprising an amino acid sequence having an amino 
acid sequence which has at least 80% homology to SEQ ID NO:3, modified by having deletions 
at positions equivalent to positions 180 and 181 in SEQ ID NO:3. 
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74. The alpha-amylase enzyme of claim 73, wherein said alpha-amylase enzyme is further 
modified by having amino acid substitutions of a cysteine at positions equivalent to 349 and 428 

; in SEQ ID NO:3. 

i 

75, The alpha-amylase of claim 73, wherein said alpha-amylase has an amino acid 

. | sequence which has at least 85% homology to SEQ ID NO:3, 

I 

. 76. The alpha-amylase of claim 73, wherein said alpha-amylase has an amino acid 
sequence which has at least 90% homology to SEQ ID NO:3. 

77. The alpha-amylase of claim 73, wherein said alpha-amylase has an amino acid 
'. sequence which has at least 95% homology to SEQ ID NO:3. 

78. A process for producing an alpha-amylase enzyme, said process comprising: 

a) cultivating a host cell having a nucleic acid sequence encoding an alpha-amylase 
! enzyme, said alpha-amylase enzyme comprising an amino acid sequence having at least 80% 

homology to SEQ ID NO;3 and wherein said alpha-amylase enzyme is modified by having 
deletions at positions equivalent to positions 180 and 181 in SEQ ID NO:3, wherein said 
cultivating is performed under conditions conducive to produce the alpha-amylase enzyme, and 

b) recovering the alpha-amylase from the culture. 

79. The process of claim 78, wherein said alpha-amylase enzyme Is further modified by 
,having amino acid substitutions of a cysteine at positions equivalent to positions 349 and 428 in 
'SEQ ID NO:3. 

i 

80. A DNA construct having a DNA sequence encoding an alpha-amylase enzyme 
comprising an amino acid sequence of SEQ ID NO:3 and further comprising deletions at 
positions equivalent to positions 1 80 and 181 in SEQ ID NO:3. 

81. The DNA construct of claim 80, wherein said alpha-amylase enzyme further comprises 
amino acid substitutions of a cysteine at positions equivalent to positions 349 and 428 in SEQ ID 
MO:3. 

82. A recombinant expression vector carrying the DNA construct of daim 80. 

i 

i 

i 
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A cell transformed with the DNA construct of claim 80. 



84, A cell transformed with the recombination expression vector of claim 82. 

■ 85. A process of producing an alpha-amylase, said process comprising culturing the cell of 
1 claim 83 under conditions conducive for the production of the alpha-amylase and recovering the 



. 86,7 A variant of a parent alpha-amylase enzyme, wherein said parent alpha-amylase has an 
^imlno acid sequence which has at least 80% homology to SEQ ID NO:3, and wherein said 
variant comprises deletions at positions equivalent to positions 179 and 181 in SEQ ID NO:3 
! (using SEQ ID NO:3 for numbering). 

87. The variant of claim 86, wherein said parent alpha-amylase has an amino acid sequence 
. which has at least 85% homology to SEQ ID NO:3, 

88. The variant of claim 88. wherein said parent alpha-amylase has an amino acid sequence 
| which has at least 90% homology to SEQ ID NO:3. 

' 89. The variant of claim 86, wherein said parent alpha-amylase has an amino acid sequence 
jwhich has at least 95% homology to SEQ ID NO;3. 



90. The variant of claim 86, wherein said variant further comprises amino acid substitutions 
of a cysteine at positions equivalent to positions 349 and 428 In SEQ ID NO:3. 



9y An isolated alpha-amylase enzyme comprising an amino acid sequence having an amino 
acid sequence which has at least 80% homology to SEQ ID NO:3, modified by having deletions 
at positions equivalent to positions 179 and 181 in SEQ ID NO:3. 



lodified by having amino acid substitutions of a cysteine at positions equivalent to 349 and 428 



' alpha-amylase from the culture. 






The alpha-amylase enzyme of claim 91 » wherein said alpha-amylase enzyme is further 



In SEQ ID NO:3. 
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93. Th alpha-amylase of claim 91, wherein said alpha-amylase has an amino acid 
sequence which has at I ast 85% homology to SEQ ID NO:3. 



| 94. The alpha-amylase of claim 91, wherein said alpha-amylase has an amino acid 
sequence which has at least 90% homology to SEQ ID NO:3. 

! ,95. The alpha-amylase of claim 91. wherein said alpha-amylase has an amino acid 
' sequence which has at least 95% homology to SEQ ID NO:3. 

96. A process for producing an alpha-amylase enzyme, said process comprising: 

a) , cultivating a host cell having a nucleic acid sequence encoding an alpha-amylase 
i enzyme, said alpha-amylase enzyme comprising an amino acid sequence having at least 80% 
' homology to SEQ ID NO:3 and wherein said alpha-amylase enzyme Is modified by having 

deletions at positions equivalent to positions 179 and 181 in SEQ ID NO:3, wherein said 
cultivating is performed under conditions conducive to produce the alpha-amylase enzyme, and 

b) recovering the alpha-amylase from the culture. 

'.97. The process of claim 96, wherein said alpha-amylase enzyme is further modified by 
having amino acid substitutions of a cysteine at positions equivalent to positions 349 and 428 In 
SEQ ID NO:3. 

98. A DNA construct having a DNA sequence encoding an alpha-amylase enzyme 
comprising an amino acid sequence of SEQ ID NO:3 and further comprising deletions at 
positions equivalent to positions 179 and 181 In SEQ ID NO:3. 

i 

99. The DNA construct of claim 98, wherein said alpha-amylase enzyme further comprises 
'amino acid substitutions of a cysteine at positions equivalent to positions 349 and 428 In SEQ ID 
NO:3. 

:1 00. A recombinant expression vector carrying the DNA construct of claim 98. 

i 

101. A cell transformed with the DNA construct of claim 98. 

H 02. A cell transformed with the recombination expression vector of claim 1 00. 
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j 103. A process of producing an alpha-amylase, said process comprising cuhuring the cell of 
I claim 101 under conditions conducive for the production of the alpha-amylase and recovering 
1 the alpha-amylase from the culture. 

(ho>) A variant of a parent alpha-amylase enzyme, wherein said parent alpha-amylase has an 
V amino acid sequence which has at least 80% homology to SEQ ID NO:3, and wherein said 
I variant comprises deletions at positions equivalent to positions 179 and 1B2 in SEQ ID NO:3 
(using SEQ ID NO:3 for numbering). 

105. The variant of claim 104, wherein said parent alpha-amylase has an amino acid 
sequence which has at least 85% homology to SEQ ID NO;3. 

j 106, The variant of claim 104. wherein said parent alpha-amylase has an amino acid 
: sequence which has at least 90% homology to SEQ ID NO:3. 

107. The variant of claim 104, wherein said parent alpha-amylase has an amino acid 
sequence which has at least 95% homology to SEQ ID NO;3, 

: 1 08. The variant of claim 1 04, wherein said variant further comprises amino acid substitutions 
of a cysteine at positions equivalent to positions 349 and 428 in SEQ ID NO:3. 

An isolated alpha-amylase enzyme comprising an amino acid sequence having an amino 
acia sequence which has at [east 80% homology to SEQ ID NO;3, modified by having deletions 
at positions equivalent to positions 1 79 and 182 in SEQ ID NO:3. 

1 10. The alpha-amylase enzyme of claim 109, wherein said alpha-amylase enzyme is further 
modified by having amino acid substitutions of a cysteine at positions equivalent to 349 and 428 
in SEQ ID NO;3. 

[111. The alpha-amylase of claim 109, wherein said alpha-amylase has an amino acid 
'sequence which has at least 85% homology to SEQ ID NO:3. 

i 




i 
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112. Th alpha-amylase of claim 109, wherein said alpha-amylase has an amino acid 
, sequence which has at least 90% horn logy to SEQ ID NO:3. 

113. The alpha-amylase of claim 109, wherein said alpha-amylase has an amino acid 
sequence which has at least 95% homology to SEQ ID NO:3. 

; 1 14. A process for producing an alpha-amylase enzyme, said process comprising: 
1 a) cultivating a host cell having a nucleic acid sequence encoding an alpha-amylase 
enzyme, said alpha-amylase enzyme comprising an amino acid sequence having at least 80% 
homology to SEQ ID NO:3 and wherein said alpha-amylase enzyme is modified by having 
.deletions at positions equivalent to positions 179 and 182 In SEQ ID NO:3, wherein said 
cultivating is performed under conditions conducive to produce the alpha-amylase enzyme, and 
b) recovering the alpha-amylase from the culture, 

1 115. The process of claim 114, wherein said alpha-amylase enzyme is further modified by 
, having amino acid substitutions of a cysteine at positions equivalent to positions 349 and 428 in 
SEQ ID NO:3. 

i 
i 

'.116. A DIMA construct having a DNA sequence encoding an alpha-amylase enzyme 
'comprising an amino acid sequence of SEQ ID NO:3 and further comprising deletions at 
i positions equivalent to positions 179 and 1 82 in SEQ ID NO:3. 

! 

j 1 17. The DNA construct of claim 116, wherein said alpha-amylase enzyme further comprises 
iamino acid substitutions of a cysteine at positions equivalent to positions 349 and 428 in SEQ ID 

NO:3. 

I 
i 
i 

118. A recombinant expression vector carrying the DNA construct of claim 116. 

i 

•119, A cell transformed with the DNA construct of claim 116. 

1 20. A cell transformed with the recombination expression vector of claim 118. ( 

I ! 

i ■ i 
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121. A process of producing an alpha-amylase, said process comprising culturing the cell of 
i claim 119 under conditions conducive f r the production of th alpha-amylase and recovering 



122/ A variant of a parent alpha-amylase enzyme, wherein said parent alpha-amylase has an 
""amino acid sequence which has at least 80% homology to SEQ ID NO:3, and wherein said 
variant comprises deletions at positions equivalent to positions 180 and 182 in SEQ ID NO:3 
' (using SEQ ID NO:3 for numbering). 

123. The variant of claim 122, wherein said parent alpha-amylase has an amino acid 
sequence which has at least 85% homology to SEQ ID NO:3. 

i 124. The variant of claim 122, wherein said parent alpha-amylase has an amino acid 
; sequence which has at least 90% homology to SEQ ID NO:3, 



; 125. The variant of claim 122, wherein said parent alpha-amylase has an amino acid 
; sequence which has at least 95% homology to SEQ ID NO:3. 

' 1 26. The variant of claim 1 22. wherein said variant further comprises amino acid substitutions 
.of a cysteine at positions equivalent to positions 349 and 428 in SEQ ID NO:3. 



W/ An isolated alpha-amylase enzyme comprising an amino acid sequence having an amino 
iacTd sequence which has at least 80% homology to SEQ ID NO:3, modified by having deletions 
at positions equivalent to positions 180 and 182 in SEQ ID NO:3, 



il28. The alpha-amylase enzyme of claim 127, wherein said alpha-amylase enzyme is further 
modified by having amino acid substitutions of a cysteine at positions equivalent to 349 and 428 
in SEQ ID NO:3. 

129. The alpha-amylase of claim 127, wherein said alpha-amylase has an amino acid 
'sequence which has at least 85% homology to SEQ ID NO:3. 

130. The alpha-amylase of claim 127, wherein said alpha-amylase has an amino acid 
sequence which has at least 90% homology to SEQ ID NO:3. 



| the alpha-amylase from the culture. 
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131. The alpha-amylass of claim 127, wherein said alpha-amylase has an amino acid 
I sequence which has at least 95% homology to SEQ ID NO:3, 



132. A process for producing an alpha-amylase enzyme, said process comprising: 

a) cultivating a host cell having a nucleic acid sequence encoding an alpha-amylase 
, enzyme, said alpha-amylase enzyme comprising an amino acid sequence having at least 80% 

homology to SEQ ID NO;3 and wherein said alpha-amylase enzyme is modified by having 
deletions at positions equivalent to positions 180 and 182 In SEQ ID NO:3, wherein said 
cultivating is performed under conditions conducive to produce the alpha-amylase enzyme, and 

b) recovering the alpha-amylase from the culture. 

* 133. The process of claim 132, wherein said alpha-amylase enzyme is farther modified by 
i having amino acid substitutions of a cysteine at positions equivalent to positions 349 and 428 in 
| SEQ ID NO:3. 

134. A DNA construct having a DNA sequence encoding an alpha-amylase enzyme 
: comprising an amino acid sequence of SEQ ID NO:3 and further comprising deletions at 
! positions equivalent to positions 180 and 182 in SEQ ID NO;3. 

11 35, The DNA construct of claim 1 34. wherein said alpha-amylase enzyme further comprises 



amino acid substitutions of a cysteine at positions equivalent to positions 349 and 428 in SEQ ID 
NO;3. 

136. A recombinant expression vector carrying the DNA construct of claim 1 34. 



139. A process of producing an alpha-amylase, said process comprising culturing the cell of 
claim 137 under conditions conducive for the production of the alpha-amylase and recovering 
the alpha-amylase from the culture. 



137. 



A cell transformed with the DNA construct of claim 134. 



138. 



A cell transformed with the recombination expression vector of claim 136. 
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